A Comparison of Three Well Known Behavior Based Safety Programs: DuPont STOP Program, Safety Performance Solutions and Behavioral Science Technology by Byrd, Herbert




A Comparison of Three Well Known Behavior
Based Safety Programs: DuPont STOP Program,
Safety Performance Solutions and Behavioral
Science Technology
Herbert Byrd
Follow this and additional works at: http://scholarworks.rit.edu/theses
This Thesis is brought to you for free and open access by the Thesis/Dissertation Collections at RIT Scholar Works. It has been accepted for inclusion
in Theses by an authorized administrator of RIT Scholar Works. For more information, please contact ritscholarworks@rit.edu.
Recommended Citation
Byrd, Herbert, "A Comparison of Three Well Known Behavior Based Safety Programs: DuPont STOP Program, Safety Performance
Solutions and Behavioral Science Technology" (2007). Thesis. Rochester Institute of Technology. Accessed from
Rochester Institute of Technology 
Graduate Project: A Comparison of Three Well Known Behavior Based Safety 
Programs: 
DuPont STOP Program, 
Safety Performance Solutions 
and 
Behavioral Science Technology 
Herbert Byrd 
September 17, 2007 
Graduate Project submitted in partial fulfillment of the requirements for the degree 
of Master of Science in Environmental, Health & Safety Management 
Department of Civil Engineering Technology, 
Environmental Management & Safety 
Rochester Institute of Technology 
Rochester, NY 
Approved By: 
Joseph M. Rosenbeck, Associate Professor, Project Advisor 
Dr. Abi Aghayere, Department Chair 
Herbert Byrd 12/5/07 
Project Permissions Page 
Print Reproduction Permission Denied 
I, Herbert L. Byrd Jr. ,hereby deny permission to the Wallace Library of the 
Rochester Institute of Technology to reproduce my print thesis or dissertation in whole or 
in part. 
Signature of Author: --------------------------- Date: ___ 8=-1=-24-"-1 ...... 07 ____ _ 
Herbert Byrd II 11/2112007 
ACKNOWLEDGEMENTS
The evolution and completion of this graduate project was a major milestone in
my development as a safety professional. I was doubtful from the beginning that I would
be able to complete such a daunting task: however, as I reflect on this experience, I
realize that, the maturation ofmy graduate project was not a difficult task. My
procrastination was the problem. I enjoyed researching the Behavior Based Safety
process. I will use the knowledge gained formany years to come.
There were many family members and friends that keptme focused and motivated
through my journey. For them, I am very grateful. My wife Chrystal was my biggest
supporter, and, for that, I thank you, and always know that I love you. I would also like to
thank my mom, for she played a key role in my selection ofEnvironmental Health &
Safety a career.
I would like to thank Professor Rosenbeck, my advisor, for his patience,
knowledge, and well needed advice throughout this project. I would also like to thank
the representatives from Safety Performance Solutions, DuPont, and Behavioral Science
Technology for the time and information that was shared with me.
Herbert Byrd iii 11/21/2007
Table ofContents
Permission Page Page ii
Acknowledgements Page iii
List of Figures Page vi
List ofCharts Page vii
Abstract Page ix
Chapter 1 : Introduction
1 . 1 The Topic Statement
1.2 Significance of the Topic
1 .3 Reason for Interest in the Topic






Chapter 2: Background Page 5
Chapter 3 : Literature Review Page 6
3 . 1 The History ofBehavior Based Safety Page 6
3.2 The Popularity ofBehavior Based
Safety Programs Page 8
3 .3 The ABC ofSafety Improvement Page 9
3 .4 Key Elements to a BBS Program Page 1 0
3.5 Steps in Creating a BBS Program Page 12
3.6 The Outcomes from aWell-planned and
Implemented BBS Program Page 15
3.7 What BBS is Not Page 17
3.8 Implementation Problems with BBS Page 1 8
3.9 DuPont STOP Program Page 1 9
3.10 Safety Performance Solutions Page 20
3.11 Behavior Safety Technology Page 22
3.12 Advantages Page 23
3.13 Disadvantages Page 24
3.14 Measurements Page 26
3.15 Additional Information Page 32
3.16 Tracking Page 38
3 . 1 7 BBS and Unions Page 47
3.18 Current Trends/Issues Page 49
3.19 Conclusion Page 5 1
Chapter 4: Methodology Page 53
Chapter 5 : Results Page 55
Herbert Byrd iv 11/21/2007
5.1 Program Comparison Page 55
Chapter 6: Analysis & Discussion Page 58
Chapter 7: Conclusions Page 65
7.1 Opportunities for Future Research Page 66
Works Cited Page 68
Herbert Byrd v 11/21/2007
List of Figures
Figure- 1 ABC Model (Myers, www.qualitysafetyedge.com) Page 9
Figure-2 Typical Steps in Creating the Observation Process
(McSween, 1993) Page 14
Figure-3 Cooper highlights that behavioral safety is NOT (Cooper) Page 1 7
Figure-4 SPS Client Improvements
(www.safetyperformancesolutions.com) Page 22
Figure-5 Program Comparison Page 55
Herbert Byrd vi 11/21/2007
List ofCharts
Chart Page
Chart- 1 Percent Implementation (www.behavioral-safety.com) 33
Chart-2 2001 BBS Implementation by Industry
(www.behavioral-safety.com) 34
Chart-3 Implementation by Industry (www.behavioral-safety.com) 34
Chart-4 Number ofEmployees by Site (www.behavioral-safety.com) 35
Chart-5 Number ofYears BBS Has Been Implemented
(www.behavioral-safety.com) 36
Chart-6 Site Implementation (www.behavioral-safety.com) 37
Chart-7 Observations perWeek (www.behavioral-safety.com) 37
Chart-8 Observation Type (www.behavioral-safety.com) 38
Chart-9 Tracking System Implemented (www.behavioral-safety.com) 39
Chart-10 Is Tracking System Effective (www.behavioral-safety.com) 40
Chart- 1 1 Have Accidents Reduced (www.behavioral-safety.com) 40
Chart-12 Incident Rate Improvement (www.behavioral-safety.com) 40
Chart-13 Employee Participation (www.safetyperformancesolution.com) 41
Chart- 1 4 Average Recordable Injury Rate Reduction
For SPS Clients Following BBS Implementation
(www.behavioral-safety.com) 42
Chart- 1 5 Average Recordable Injury Rate Reduction for
SPS Clients: Pre BBS Rate of 3.0 and Below
(www.behavioral-safety.com) 43
Chart- 1 6 Average Recordable Injury Rate Reduction for
SPS Clients: 3.1 to 10 (www.behavioral-safety.com) 43
Chart- 1 7 Average Recordable Injury Rate Reduction for
Herbert Byrd VI 1 11/21/2007
SPS Clients: 10.1 or Higher (www.behavioral-safety.com) 43
Chart- 1 8 Sample Results Comparing Observation vs. Recordable Rate
(www.behavioral-safety.com) 44
Chart- 1 9 Observation and Feedback Is Not Enough
(www.behavioral-safety.com) 44
Chart-20 BST Client Results (www.bstsolutions.com) 45
Chart-2 1 BST Baseline/Intervention (www.bstsolutions.com) 46
Chart-22 DuPont STOP Client Results (www.DuPont.com) 47
Chart-23 As Expected, as the Number ofObservations Increased,
Incidents Decreased (www.bstsolutions.com) 47
Herbert Byrd vui 11/21/2007
Abstract
Behavior Based Safety (BBS) has become an important part of the safety
management system. More companies are implementing BBS to help improve the safety
performance of their companies. Withmany consultant companies claiming their BBS
programs will provide the best results, it is difficult to determine which BBS program is
right for your company. This project will compare and contrast three well- known BBS
programs. The three programs are Safety Performance Solution, DuPont Stop, and
Behavior Safety Technology. Among the areas that will be covered in this project are: 1)
The steps in developing and implementing a BBS program, 2) How the BBS programs
are alike and how they are different, and 3) The expected results from using a BBS
program. I hope that the information provided in this project will be a useful tool in
determining which program is right for a company's safety management system.
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Chapter 1: Introduction
1.1 The Topic Statement
The objectives of this project are to (1) identify all of the processes that are common
between the BBS programs, (2) identify all the processes that are different between the
BBS programs, (3) determine if the BBS programs improved the safety performance in
the companies that implemented the process, and (4) determine which BBS programs
produced the highest rate of improvement in safety performance.
DuPont'
s STOP
program, Behavior Safety Technology (BST), and Safety Performance Solutions (SPS)
are the three unique BBS programs that were reviewed.
The methods used in this study included (1) researching and analyzing literature
found on the WorldWideWeb, (2) a phone interviewwith representatives from DuPont,
Safety Performance Solutions, and Behavior Science Technology, (3) case studies of
companies that have implemented one of the three BBS programs. Once all of the
information was gathered and reviewed, a chart matrix was developed comparing and
contrasting the BBS programs.
1.2 Significance of the Topic
This topic is significant because it highlighted what the BBS programs have in
common and thus provides us with the necessary components of a BBS program. It also
delineates the unique components of the three BBS programs. In the past, companies
have tried to improve their safety performance by focusing on changing the work
environment for their employees. Companies have seen great success in their safety
performances by providing hazard-free work environments and ergonomically-friendly
tools. However, even with these changes, injuries continue to occur at an alarming rate
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(Johnson, 6). Injuries continue to occur for primarily two reasons: 1) Human errors,
people make mistakes and 2) At-risk behaviors are encouraged in the workplace
(Cambridge Center for Behavior Studies 1).
1.3 Reason for Interest in the Topic
BBS is the latest trend in the Environmental Health & Safety (EH&S) field, and there
are a variety ofprograms available. This project compares and contrasts three BBS
programs. This project pinpoints and outlines the steps required in developing and
implementing a BBS program. Initial research has shown that there is certainly a need to
clarify what is required in developing and implementing a BBS program.
1.4 Definition ofTerminology
ABC Model - A diagram that shows how behaviormodification is influenced by two
environmental contingencies: antecedents and consequences (Myers,
www.qualitysafetyedge.com).
Activators - A stimulus that initiates behaviors (Myers, www.qualitysafetyedge.com).
Antecedent - A stimulus (i.e. a verbal cue, activity, event or person) that immediately
precedes a behavior. This stimulus may ormay not serve as discriminative for a specific
behavior; the stimulus that immediately precedes a problem behavior (Myers,
www.qualitysafetyedge.com).
At-Risk Behavior - Actions that could lead to an accident or injury (McSween,
www.qualitysafetyedge.com).
Behavioral Accident Prevention Process (BAPP) - BAPP Technology consists of
interventions designed to influence the behavior of employees (Behavior Science
Technology, www.bstsoultions.com).
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Behaviorism - An approach to the study ofpsychology that concentrates exclusively on
observing, measuring, and modifying behavior (Dennis 107-109).
Behavior Based Safety (BBS) - Behavioral Safety is the application ofbehavior
science to occupational safety. The goal ofBehavioral Safety is to make the work
environment as safe as possible (Roman, www.behavior.org/safety).
Consequence - A stimulus (i.e. a verbal response, the acquisition ofa reinforcing item or
activity) that contingently follows a behavior (Myers, www.qualirysafetyedge.com).
Feedback - Comments on observed actions, intended to provide useful information for
future decisions and development (McSween, www.qualitysafetyedge.com).
Observation - Watching a person perform a task with the intention ofproviding useful
feedback (McSween, www.qualitysafetyedge.com).
Observation Card - A card used to assist a person while conducting an observation. It
will provide a list ofbehaviors that are to be observed (McSween,
www.qualitysafetyedge.com).
Occupational Safety and Health Administration (OSHA)
- Created by Congress
under the Occupational Safety and Health Act, which was signed by President Richard
M. Nixon on December 29, 1970. OSHA's mission is to prevent work-related injuries,
illnesses, and deaths.
Operant Conditioning
- An association between a behavior and a consequence. It is
also called response-stimulus or RS conditioning because it forms an association between
the response [behavior] and the stimulus that follows [consequence] (Myers,
www.qualitysafetyedge.com).
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Punishment - A consequent stimulus that reduces the probability a behavior will occur
(Myers, www.qualitysafetyedge.com).
Reinforcement - The state of receiving or presenting a reinforcer. A stimulus, that, when
presented immediately, following a response, increases the probability that the response
will occur again. It can be the presentation of a reward or a removal of something
unpleasant (Myers www.qualitysafetyedge.com).
Total QualityManagement (TQM) - The art ofmanagement focusing on internal
processes; an approach to management that stresses continuous improvement in an
organization's internal processes as a way of increasing customer satisfaction (McShane
98).
Total Safety Culture - A culture in which individuals hold safety as a value, have a
sense ofownership and are willing to perform at a required higher safety level or
standard. It is important that employees have the skills and tools necessary to perform at
level (Krause 3).
Unsafe Behavior - Actions that could lead to an accident or injury (McSween,
www.qualitysafetyedge.com).
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Chapter 2: Background
Three projects lead to the beginning of the Behavior Based Safety (BBS)
phenomena. While teaching at Georgia Institute ofTechnology in 1978, Judy Komaki
was working on a project for applied behavior analysis. A student suggested that she
apply her theory to a bakery that was having problems with its safety performance. Dr.
Komaki developed a behavior -basedmodel for safety performance improvements.
Subsequently, the model showed some improvement in the bakery's safety performance.
This marked the beginning ofBBS (Komaki, J.; Barwick, K. D.; and Scott, L. R).
In 1979, while working on a safety project to reduce injuries at Proctor and
Gamble, two safety professionals, Gene Earnest and Jim Palmer, coined the phrase
"Behavior based
safety"
(Krause 1). At the same time, Scott Geller, the founder of Safety
Performance Solutions and a professor at Virginia Tech University, and Dan Peterson, a
former executive in
workers'
compensation insurance and a corporate safety manager in
manufacturing, were working on behavior science research. Scott
Geller'
s research was
in how to increase the use of seatbelts (Krause 2). In the beginning, behavior-based safety
was developed for the purpose of being driven by supervision. However, as times
changed, the pushmoved from supervision based to Total QualityManagement (TQM)
based (Krause 2). Companies have realized the benefits ofusing the BBS, so, for it to
continue to prosper in the future, BBS must adapt to the changing times.
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Chapter 3: Literature Review
This literature review discusses the history ofBehavior Based Safety (BBS). The
review introduces the philosophy ofBBS. It also discusses the steps in developing a BBS
program and the current trends and issues in BBS.
3.1 The History ofBehavior Based Safety
On-the-job injuries are enormously costly to victims, their families, society, and
organizations of all varieties. Evidence suggests that many such accidents could have
been prevented ifpersonnel had learned consistently to perform safely. Horacio Roman,
M.A, co-editor of the Organizational BehaviorNetwork writes that:
Behavioral Safety is the application ofbehavior science to
occupational safety. The goal ofBehavioral Safety is to make
the work environment as safe as possible. This involves constant
assessments of the condition ofour tools and physical space, our
knowledge about the work to be done and work processes
(i.e., standard operating procedures), the effectiveness of our
personal motivation and the motivational andmanagement strategies
in the organization, the strategies thatmanagement employ to show
the value of each individual to the organization, etc. Behavioral
Safety also involves a set ofprinciples and techniques that are used
to improve safety either at the level of individuals or at the level of
the organization.
According to Dennis, behaviorism originated in 1913 from the work of John B.
Watson, an American psychologist. Watson claimed that psychology was not concerned
with the mind or with human consciousness. Instead, psychology is concerned onlywith
behavior (108). Dennis also states that "Watson defined behaviorism as the school of
psychology that emphasizes the study ofovert,
measurable behavior and believes that
behavior is largely a product of learning, primarily through reinforcement and
punishment"
(108). Today, we associate behaviorism with the name ofB.F. Skinner, who
made his reputation by testing Watson's theories in the laboratory. Skinner's studies led
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him to rejectWatson's almost exclusive emphasis on reflexes and conditioning. People
respond to their environment, he argued, but they also operate on the environment to
produce certain consequences. Skinner developed the theory of "operant
conditioning,"
the idea that we behave the way we do because this kind ofbehavior has had certain
consequences in the past (Dennis 107). Like Watson, however, Skinner denied that the
mind or feelings play any part in determining behavior. Instead, he felt that our
experience of reinforcements determines our behavior (Dennis 109). Behaviorism
originated in the field ofpsychology, but it has had a much wider influence. Its concepts
and methods have extended to the work environment. BBS is indeed one manifestation of
behaviorism.
Behaviorism is naturalistic. This means that the material world is the ultimate
reality, and everything can be explained in terms ofnatural laws (Dennis). Humans have
no soul and no mind, only a brain that responds to external stimuli. Behaviorism teaches
that humans are nothing more than a machine that responds to conditioning (Dennis).
Consistently, behaviorism teaches that we are not responsible for our actions. Ifwe are
mere machines, withoutminds or souls, reacting to stimuli and operating on our
environment to attain certain ends, then anything we do is inevitable. Behaviorism is
manipulative (Dennis). It seeks not merely to understand human behavior, but to predict
and control it. From his theories, Skinner developed the idea of
"shaping."
By controlling
rewards and punishments, one can shape the behavior of another person (Dennis).
Skinner is quite clear that his theories should be used to guide behavior. Skinner wanted
behaviorism to be the basis for manipulating patients, students, and whole societies.
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Companies use behaviorism as a way to manipulate the employees into reducing injuries
by using the Behavior Based Safety program.
In 1978, psychologist Judith Komaki worked on a project that consisted of
applying behavioral psychology to a safety problem in a bakery (Dennis). As part of
Komaki'
s project, she defined desired safety-related behaviors. She assessed observed
behaviors against desired behaviors. She introduced and calculated a "percent
safe"
for
the behaviors she observed. Feedback was given to the employees she observed (Dennis).
AfterKomaki's project, others refined her techniques and, thus, BBS was born (Dennis).
3.2 The Popularity ofBehavior Based Safety Programs
Although difficult to control, approximately 80 to 95 percent ofall accidents are
triggered by unsafe behaviors (Myers). This tends to interact with other negative features
inherent in workflow processes or features that are present in the working environment.
Behavior based safety programs are attractive to union andmanagement representatives
for different reasons. Often, unionmembers and representatives are looking to energize
existing safety programs and are eager for any attention frommanagement about safety
(Myers). One cannot fault them for their desire to improve. Consumed with other union
business, theymay be unaware of the negative consequences associated with behavior
based programs (Myers).
While some management representatives may share the union's interest in
improving their safety program, many recognize that behavior based safety programs
shift the responsibility for a safe workplace from management to workers. They know
that this shift makes their jobs easier and costs less than identifying and fixing hazards.
While BBS programs often discourage workers from reporting injuries, managers also
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know that the company stands to be looked upon favorably by OSHA (The Occupational
Safety and Health Administration) and will result in lower
workers'
compensation rates
(all injuries covered under
workers'
compensation must be reported) (Myers).
3.3 The ABC of Safety Improvement
A major aspect ofbehavior based approaches to safety focuses on systematically
studying the effects ofvarious interventions on target behaviors by first defining the
target behavior in a directly observable and recordable way and then observing and
recording occurrences of these behaviors in their natural setting (Myers). Interventions
are then implemented to change the behavior in beneficial directions once problem spots
are identified. Interventions typically involve modifying or changing the importance of
the antecedents and/or consequences of specified target behavior(s) (Myers). The figure
below depicts this arrangement and is often called the "ABC
model"
ofbehavior change.
Antecedents Behavior ? Consequence
Figure 1 (Chart byMyers, www.qualitysafetyedge.com)
Antecedents or activators such as safety signs, education/training, rules and
policies, come before behavior and are said to direct behavior. That is, they tell a person
what to do. Activators are useful when it has been determined that safety problems are a
result ofworkers not
"knowing"
what to do. Activators initiate behaviors, but in most
instances, are not sufficient to maintain this behavior. Consequences, such as feedback,
praise, rewards, and penalties come after behavior and are said to motivate behavior. That
is, people generally behave to receive pleasant consequences or to avoid unpleasant
consequences. Consequence interventions are bestwhen people know what to do, but do
not do it regularly (Myers). Finally, there is a
"person"
component that represents
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experience. People will behave consistently with what their past experiences have shown
them. That is, if, in the past, they have received positive consequences for a behavior,
they will behave. On the other hand, if in the past, that behavior has produced negative
consequences (or no consequences) they will not behave (Myers). Thus, consequences
provide the foundation for durable behavior change. We do have the power to arrange the
work environment to change people's experiences with consequences. The most effective
activators are reliably paired with the most effective consequences, those that are
positive, immediate and certain (PIC). With a BBS program, we can create such an
arrangement.
Once one has implemented the behavior-focused foundation, one can create a
system ofpositive consequences thatwill increase occurrences of safety-related
behaviors (Myers). In other words, behavior-based observation and feedback becomes the
vehicle with which we cannot only identify areas in need of improvement, but we can
also apply positive consequences effectively, so we can produce real and measurable
behavior change.
3.4 Key Elements to a BBS Program
In a BBS program, employees not only feel responsible for their own safety, they
feel responsible for their
peers'
safety, and the organizational culture supports them acting
on that responsibility. Individuals have the necessary tools and methods, as well as
appropriate person states (e.g., self-esteem, group belonging, personal control) to actively
care for the safety of coworkers. Additionally, the organization's formal management
systems and the
leaders'
informal management practices facilitate active caring by
encouraging, recognizing, and reinforcing appropriate behaviors.
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According to Jim Spigener, vice president ofBehavioral Science Technology, Inc.
and Rebecca Fisher, managing editor ofBehavior Science Technology, Inc., "In order to
accurately measure and intervene in the working interface, BBS initiatives rely on four
steps: identifying the critical safe behaviors, gathering data, ongoing feedback, and
removing
barriers"
(BST, www.bstsolutions.com). Spigener and Fisher also give the
following definition of the four steps:
Identifying critical behaviors - In this step, a steering team
reviews a representative selection of the site's incident reports
looking for the behaviors critical to safe performance. It's common
for the team to discover 20-35 behaviors that are implicated in 90-95%
ofrecent incidents. Wage-roll teammembers, who are most familiar
with the daily risks of the job, will sometimes identify additional
behaviors thatmay not be implicated in incident reports but that they
know to be critical to worker safety. Committee members then define
each of the identified behaviors in operational terms and categorize them
for inclusion in a data sheet. Operational definitions might focus on areas
like pinch-points, line-of-fire, eyes-on-path, and 3-point-contact on ladders
or stairs or scaffolding (Fisher and Spigener, www.ecmweb.com).
Gathering data - Trained observers use the data sheet to measure the
level of exposure to risk in the workplace. The operational definitions
not only provide an objective measure of safe performance, they help
foster a new common vocabulary for safety. While many sites train
supervisors in behavior-based observation procedures, the observer corps
at most sites is made up primarily ofwage-roll personnel who perform
regular observations of their peers, after which they provide performance
feedback. (Fisher and Spigener, www.ecmweb.com)
Providing ongoing feedback
- After gathering data, observers have
informal discussions with their co-workers about the safe and at-risk
behaviors they observed. The observer points out the places where the
employee was performing safely providing success feedback and
tries to discover the reasons behind any observed at-risk behaviors. The
observer records co-worker
suggestionswithout recording the employee's
name and ideas about barriers to safe work. Data recorded in the observation
is then analyzed by computer software. Posted reports and charts ofworkgroup
performance provide additional ongoing feedback (Fisher and Spigener,
www.ecmweb.com).
Removing barriers
- Perhaps most critical to improving the working
interface, barrier removal uses observation data to target those areas
where workers are exposed to risk. The steering team uses the
observers'
written comments to identify the number and kinds of remedies needed.
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Keeping inmind that the pool of exposure comprises three categories of
behavior enabled, non-enabled, and difficult the BBS steering team
can tailor interventions appropriately. In the case of enabled behaviors,
or those that are easily within the control of the worker, the team may rely
on ongoing feedback or training sessions to increase the occurrence of safe
behavior. In the case ofnon-enabled behaviors, or those that are impossible for
the worker to perform, and difficult, or those that require extra effort, the team
will work withmanagement to remove barriers in systems or equipment that
are exposing workers to risk (Fisher and Spigener, www.ecmweb.com).
3.5 Steps in Creating a BBS Program
Step 1 : Planning the change strategy to ensure that the BBS program will add
value to the company. Planning for change requires that the needs of the company be
understood and confirmed. Decisions regarding the scope of the improvement initiative
must be made, as this will affect the number ofpersonnel required and other resources.
It is important that every person at every level, from the most senior to the most junior,
be involved. A practical method for determining the scope is to conduct a survey of the
current perceptions and attitudes towards health and safety, also called the safety
culture.
Mechanisms to establish the initiative need to be determined as well. A number
of alternatives are available, such as a dedicated two-person team, a single
plant-wide
steering committee, or utilization of the existing Safety Health & Environmental
Committee. According to Cooper, in most cases, the utilization of the existing
mechanisms are seen by employees as management driven and do not contribute to the
generation of employee trust and ownership of the BBS program.
Step 2: Identifying the problem and determining the extent of the problem.
The identification of the unsafe behavior associated with the majority of the
incidents needs to be identified. This is done by examining existing reports, such
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as operating procedures, incident and near miss reports, accident reports, etc.
Once these incidents are identified, they are categorized by place ofwork and
cause, namely into behavioral or pathogenic elements (e.g., workflow processes,
plant, and equipment) or a combination ofboth.
At this stage, specific unsafe behavior becomes the main focus of
attention. The frequency with which the unsafe behavior appears to occur would
then be verified by confidential interviewing ofapproximately 15 percent of the
workforce (Cooper). Interviews not only provide an opportunity to identify other
unsafe behaviors, they also contribute to involving the workforce in the initiative.
Once the frequency and extent ofunsafe behaviors have been established,
safety performance procedures are developed to focus on the most critical unsafe
behaviors. The procedures will be used during subsequent phases and during the
training of observers.
Step 3: Measuring the extent of the problem. On completion of the
practice period, the observers conduct daily observations of their peers for a four
to six week period to establish a safety performance baseline. This baseline will
subsequently be used to assess the performance and progress of the program.
Step 4: Implementing the change strategy. Once the baseline period is
completed, the project team will calculate each workgroup's average safety
percentage score. Each workgroup is then required to conduct a target setting
session to set a tough but achievable target. These targets will then be used to
assess the progress of each workgroup. By posting these targets in a conspicuous
place in the work area, they will serve as a constant reminder ofwhat is targeted.
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Step 5: Evaluating the effect of change. After the target setting sessions,
the observers continue to monitor their
coworkers'
safety behavior each day at
work for an additional three to six month period. Feedback is given to the
workgroups via weekly BBS briefings where detailed discussions are conducted
about the
workgroups'
weekly safety behavior. The percentages achieved are
posted on graphical feedback charts to inform the workforce ofprogress and
achievements. The participation ofmanagement at all levels is also measured and
reported.
Step 6: Correcting any deviations from the required changes. At a strategic
level, the observation data is analyzed by the project team to ensure that the
program is running smoothly. Data is analyzed in various ways to identify and
address deviations and to ensure continuous improvement of the program.
The key element of the behavioral safety process is an observation procedure
using a checklist to collect data on employee compliance with safety practices. The
steps in the implementation of the observation process are outlined in the following
table:
Typical steps in creating the observation process.
Figure-2
Task Activity
1 Pinpoint safe practices
2 Draft and revise checklist
3 Develop observation procedure
Herbert Byrd 14 11/21/2007
4 Trial run the observation checklist and process
5 Conduct Steering Committee review
Figure 2 (Chart byMcSween)
3.6 The outcomes from a well-planned and implemented BBS Program:
According to Dr. Dominic Cooper, Chartered Psychologist, Associate Fellow of
the British Psychological Society, a well-developed and implemented BBS program
should have the following results:
1. Lower numbers of accidents or incidents, near-misses
and property damage: If the checklists are targeting those
behaviors that have traditionally been associated with a company's
accidents, logic dictates that as those unsafe behaviors are bought
under control, there should be a corresponding decrease in the
accidents, incidents, and near-misses triggered by those unsafe
behaviors.
2. Improved levels of quantified safety behaviors: If the workforce
has
'bought-in'
to the behavioral safety system and is actively trying
to improve its safety performance, logic again dictates that the levels
of safe behaviorwill increase. This improvement should also be visible
at the workface. For example, people are following procedures, and
people are visibly engaging in safe behaviors.
3. Reduced accident costs: Logic again dictates that reductions in
the number ofaccident occurrences should also decrease the associated
costs. Cost can be measured, for example, by insurance
claims, reductions in penalties and sanctions imposed by the judiciary,
reductions in the types and numbers of actual injuries, reductions in
insurance premiums, and less time spent in investigating and recording
accidents or incidents.
4. Maintenance: This outcome refers to how well the system has
embedded in the company concerned and how persistent the workforce
is inmaintaining the behavioral safety system in the light of setbacks
or changes made within or to the organization's structures, over extended
periods of time. Some implementations in some companies have been
running for almost 20 years.
5. Acceptance of the system by all concerned: How well people
respond to a behavioral safety system will depend upon how well it
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is run, the quality of the observations undertaken, management's ongoing
support, and how remedial actions are progressed and pursued until
completion. How often the company's senior management team and safety
committee takes an interest in the results and integrates the behavioral
safety
system with all other aspects of the organizations functioning are other
important features that help to determine people's acceptance. If the
system
is rejected bymost, it will almost certainly fail.
6. General ability: This refers to how efficiently the behavioral safety
system identifies and addresses other health & safety challenges
(e.g. unsafe conditions, management system faults, and technological
defects).
7. Regular and rapid follow-up: This outcome refers to the
effectiveness
of follow up procedures for people's improvement suggestions and
for the completion of remedial actions. Indeed, this feature is probably
one of the most important elements for people to continue to engage in
the process. No follow up action will rapidly lead to the rejection of the
behavioral safety system by the workforce.
8. Increased reporting of defects, near misses, accidents, etc: The
increased reporting of defects or unsafe conditions is an inevitable
outcome of a good behavioral safety system, as the workplace
observers will be noting these, or they will be bought to their
attention by their colleagues during their observation tours. People
are also more likely to report accidents and near misses as they learn
to trust the system. However, if the company adopts or runs a 'blame
the
victim'
culture, accidents and nearmisses are unlikely to be reported
as they have negative connotations for those who do report them.
9. Increased skills in positive reinforcement. Given that the
consequences or rewards for behaving unsafely or otherwise
exert a powerful influence on people's ongoing safety
behavior, it is important to make sure that they consequences and rewards
are managed correctly. This requires that everyone concerned is aware of
the underlying theory ofbehavior management and that he or she also
possesses the practical skills required to manage these consequences. As
the behavioral safety system takes effect and matures, the use
ofpositive consequences becomes more widespread. Importantly,
this outcome can be quantified to provide a metric with which the use
ofpositive reinforcement can be monitored. For example, feedback
is a consequence. Thus, the number of times feedback is given to
individuals or aworkgroup could provide a numerical index that
can be graphed and monitored.
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3.7What BBS is not:
Cooper notes thatmany people do not fully understand BBS. They have
misconstrued ideas ofwhat BBS is about. Cooper highlights that behavioral safety is
NOT:
Figure-3
Aversive control The use of threats has no place in a behavioral
safety system, as its ethos is primarily predicated on
positive reinforcement or encouragement for engaging in
safe behavior.
Punishment for not adhering to the behaviors on a
behavioral safety checklist also has no practical value, given
that the workforce would soon withdraw their co-operation.
There are also other practical difficulties. Punishment has to
be given immediately and every single time an unsafe
behavior occurs for it to be effective. This is impractical in
most organizations, as line-managers will not always see
these as they occur. Thus the frequency of rewards or
positive consequences obtained by the individual for
behaving unsafely will tend to outweigh the infrequent
punishments received (depending upon the severity
perhaps). This is a difficult issue, but in principle, itmakes
sense not to placemandatory items (e.g. wearing hearing
protection in noisy areas) on behavioral safety checklists if






Behavioral safety systems do not solely focus their attention
on reduced accident rates. Their focus is on encouraging safe
behavior across the board. Providing positive consequences
for safe behavior explicitly links the desired behaviorwith
the reward. Reduced accident rates are merely an outcome of
this process. If a company is solely concerned with
manipulating accident rates, by for example encouraging
under-reporting, it could be argued that its safety
management system is not yetmature enough to consider the
implementation ofbehavioral safety.
Decisions made





making tends to be based on the
analyses of accident records, observation, etc. In other
words, it is data driven. It is not based on people's personal
prejudices (e.g., ifwe focus on people's attitudes, their
behavior will change) or world-views (e.g., when I was in
the military, we punished people until they fell into line).
Taking and enforcing decisions made on the basis ofdogma
or prejudice is likely to undermine people's ownership of
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and commitment to the behavioral safety process, which, in





Behavioral safety is based on positive reinforcement or
encouragement. It is vital, therefore, that organizations do




when people report a near-miss incident or
accident, if the company wishes these to be reported. In
behavioral safety terms, this can be construed as a punisher
or negative consequence. In practical terms, it means people
will no longer wish to report such incidents, which
correspondingly reduces the opportunities for the company
to learn from these what? to ensure similar events do not
happen again. If a 'blame the
victim'
policy is in place, it




Behavioral safety systems are based on a consensus between
management and the workforce, which reflects research
from safety culture and safety climate. This what? has
shown that there are two equally vital aspects of safety
management: Management's commitment to safety and the
involvement of the workforce. Management alone cannot
bring safety improvements about. Likewise, the workforce
alone cannot bring about significant safety improvements.
Both sides have to be brought together in a true partnership
if significant and lasting improvements in safety are to be
realized. This means that there is no place in behavioral
safety for one side or the other to dictate how the system is
to be implemented.
Figure 3 (Chart by Cooper)
3.8 Implementation Problems with BBS
"Implementing a behavioral safety system is not as easy as it seems and can be
plagued with difficulties. Difficulties mainly arise from attempts to short cut the
process due to perceived time pressures, attempts to minimize the resources required,
or from ineffective advice received from an inexperienced behavioral safety consulting
company. In reality, such short cuts actually demonstrate a lack of commitment to
making the process
work"
(Cooper "What is behavioral safety?").
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According to Cooper, introducing a behavioral safety system has to be done
'right the first
time,'
as it is rare for the workforce to let a company have a second
chance (Cooper).
Cooper identifies several pit falls thatmust be avoided when implementing a BBS
program. The first is lack ofworkforce buy-in. The workforce has to be a part of the
decisionmaking stage. Theymust be informed every step of the way. If the workforce
does not buy into the BBS program, it will be difficult for the program to succeed.
Second, Cooper states that the observation checklist does not target the accident-causing
behaviors. Not analyzing the incident rate properly is the primary reason for this mistake.
The safety datamust be analyzed properly to determine which behaviors and areas need
to be addressed. The third mistake to avoid is not properly defining the unsafe behaviors.
Incident reports should go into detail ofhow an accident occurred so the correct unsafe
behavior can be identified. The fourth mistake to avoid is including names of employees
during the observation process. Employees are leery ofprograms that have names
included in negative results. There must also be a standard process for conducting
observations, feedback, and communication updates. The final and most critical mistake
to avoid is to not have the support ofmanagement. Ifmanagement does not support the
program by dedicating the proper resources to the program, then the BBS program will
not succeed.
3.9 DuPont STOP Program
Safety Training Observation Program (STOP) developed by DuPont is a series of
training programs that teaches workplace safety auditing
skills for observing people
while they work, reinforcing safe work practices, and correcting unsafe acts and
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conditions (DuPont). The STOP program consists of 5 training topics. They can be used
individually, but, for best results, all 5 topics should be used. They are: 1) STOP for
Supervision, 2) Advanced STOP, 3) STOP for Employees, 4) STOP for Each Other, and
5) STOP for Ergonomics (DuPont). Their STOP program also entails three phases needed
in order to decrease the injury rate. The first is a dependent phase. This is where
supervisors observe employees and intervene by conducting observations and giving
feedback to the employees (DuPont). The second phase is an independent phase. This is
where employees are trained to focus on personal safety, observe safety hazards, and
audit themselves to ensure that they and their peers work safely (DuPont). The last phase
is interdependent. In this phase, BBS techniques and injury prevention skills are used
throughout the organization, creating an "other's
keeper"
environment (DuPont).
The STOP program is unique because it focuses on behaviors and the workplace
environment. It also focuses on ergonomics. Employees are trained on the proper way to
perform job tasks. Although DuPont does not post the results of their program, they do
share some of their case studies.
3.10 Safety Performance Solutions
Safety Performance Solutions (SPS) is an internationally recognized consulting
firm specializing in the application of
behavior- and person-based safety that is led by
Scott Geller. As a faculty member ofVirginia Tech's Department ofPsychology, Scott
Geller has taught and conducted research in the area ofdevelopment and evaluation of
behavior-change interventions to improve quality of life (Safety Performance Solutions).
Geller formedMake-A-Difference, Inc. (MAD) in 1987. The company has assisted
organizations in applying principles of
behavior- and person-based psychology to
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industrial safety problems. In 1995, MAD and a group of employees from Virginia Tech
merged to form Safety Performance Solutions (SPS). SPS helps companies understand
and manage human dynamics to reduce work-related injuries (Safety Performance
Solutions).
SPS believes in developing a Total Safety Culture. According to SPS, in a Total
Safety Culture:
Employees not only feel responsible for their own safety,
they feel responsible for their
peers'
safety, and the
organizational culture supports them acting on that responsibility.
Individuals have the necessary tools andmethods, as well as
appropriate person states (e.g., self-esteem, group belonging, personal
control) to actively care for the safety ofcoworkers
(www.safetyperformance.com).
SPS believes that behaviors can be altered by the observation and feedback process. This
process includes managers, supervisors, and hourly employees working together to
develop a list of safe and at-risk behaviors. Then employees observe co-workers while
performing job tasks to ensure that they are using safe behaviors. Once the observation
process is complete, the observer will give the observed worker feedback of the safe and
at-risk behaviors observed. The giving of feedback process helps to change the behaviors
ofworkers by allowing them to focus on the at-risk behaviors that need to be changed
(Safety Performance Solution). Observational data is then collected and analyzed to
identify areas needing special attention. It is then discussed in work teams to develop
relevant intervention strategies. A work process called "DO
IT"
(define, observe,
intervene, and test) is used to assist in achieving a Total Safety Culture.
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According to SPS, clients have seen improvements in the following areas:
Increased:
Employee ownership of safety
Quality of safety communications
Quantity of safety communications
Feelings ofpersonal control over safety
Peer support for safe work practices
Employee responsibility for safety
Decreased:
Frequency of at-risk practices





Hiding or under-reporting of incidents
FigUTe-4 (Chart by Safety Performance Solutions)
According to SPS data, clients will see a 22% improvement in their recordable
injury rate within the first year after implementing BBS (www.safetyperformance.com).
After 5 years, there is a 72% improvement in the recordable injury rate, and after 7 years,
there is a 79% improvement (www.safetyperformance.com). SPS data also shows that as
the number of observations increase, the incident rate for a company decreases.
3.11 Behavior Safety Technology (BST)
Thomas Krause and John Hidley founded BST in 1979. BST pioneered the
application ofbehavioral science methods to safety with the Behavioral Advanced
Performance Process (BAPP) technology (Behavior Science Technology). According to
BST, their BAPP technology is different from other BBS programs because its tools are
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designed to intervene effectively and without blame where incidents occur: the Working
Interface. BAPP technology creates an ongoing safety process that grows with an
organization to consistently remove the actual barriers to safe performance (Behavioral
Science Technology).
According to the data, most sites that have implemented the BAPP technology
continue to use it. The technology has remained at sites that have seen downsizing,
changes in leadership, ownership, and other disruptive events. Over the past 13 years,
89% of companies that have implemented the BAPP technology continue to use the
technology (Behavior Science Technology). One of the reasons that the BAPP
technology is so successful is that the management at the sites has bought into the
technology, and they have seen good results. Managers have seen an improvement in
awareness, culture, and employee involvement (Behavior Science Technology). This has
lead to improvements in communication and teamwork at the sites.
The numbers speak for themselves. According to BST, sites that have
implemented the BAPP technology have seen a 25% improvement over the baseline in
the first year. By the
5th
year, the results have increased by 55% over the baseline. The
results for the top 25% ofBAPP users are better than 45% for the first year and 72% by
the
5th
year (Behavior Science Technology). These results prove that there is a direct
relationship between implementing BAPP technology and improved safety results.
3.12 ADVANTAGES OF BEHAVIOR BASED SAFETY
The BBS process has several advantages over traditional safety management
approaches. BBS identifies system causes of illness and injuries, enhances traditional
safety systems, and is based on the principles of
sound behavioral analyses principles
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(Blair, 1999). The process is administered to individuals with minimal professional
training; it reaches employees at the problem, is cost effective, and intervention is easily
applied by personnel monitoring target behaviors (Geller, Boyce, Williams, Pettinger,
DePasquale, and Clarke, ).
The BBS process functions well in the employee feedback/communication loop
needed to continually improve the process. The observation and feedback cycle
reinforces the "relaxed
awareness"
(optimal state of safe and productive performance) of
employees, and, perhaps, most importantly, keeps veteran employees from going on
"automatic
pilot"
with the increased risk of suffering an accident (Dennis). As noted
earlier, traditional thinking states that 88% of accidents are caused by unsafe acts by
employees (Heinrich, et al). By identifying the critical behaviors and controlling their
antecedents and consequences, the frequency of at-risk behaviors and the potential for
accidents are reduced. In addition, the cooperative problem solving between employees
creates an atmosphere of trust among employees and fosters changes in the organizational
culture (Dennis). By identifying subtle employee behaviors that cause accidents, the BBS
process is an opportunity for organizations with exemplary safety records to move to the
next level of safety performance (Loafmann).
3.13 DISADVANTAGES OF BEHAVIOR BASED SAFETY
Just as there have been many safety professionals that have supported the claim
that BBS was the paradigm shift needed to move safety management to the next level,
there have also been as many doubters of the process. Opponents to BBS claim BBS
places responsibility for safety on the employee and not management. Managementmust
have a key roll in the development and maintenance of a safe working environment. The
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BBS program can not be a substitute for the lack ofother solid safety programs required
in the work place. Another disadvantage of the BBS program is consultants. BBS is
proliferated with consultants with a "sell
mentality"
(Atkinson).
Other opponents say success has been measured and conclusions drawn based on
causal relationships. In an article published by the National Safety Council, one writer
suggests that research that has been conducted has been limited to case studies and
anecdotal stories, and not predicated on rigorous scientific research (Karr). Thus far, no
studies have taken into account the influence ofother programs thatmay have impacted
the results. Some companies have chosen to scrap the BBS process when it did not
immediately produce the desired outcomes. One safety professional that worked in an
organization where BBS was tried but abandoned said that BBS would be "an excellent
tool in an ideal
world."
He also said, "It's good for getting employees to take ownership
for their own well-being and a lot of employers think it's the be-all and end all...But
people run into trouble when they try to substitute it for engineering
controls"
(Karr).
According to Dr. Richard D. Fulwiler, former Corporate Director ofHealth and
Safety for Proctor & Gamble-worldwide and key contributor to the development of the
P&G key elements process, BBS has had its shortcomings when implemented by some
management teams. He blames too many programs implemented where there has been a
lack of focus from management. According to Fulwiler, the failure occurred in instances
where management had introduced it as a
"program"
and not integrated it into the overall
management system, or, worse yet, it had become the main focal point for safety
management in the organization (Fulwiler).
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Another disadvantage ofBBS seen by some is the long length of time and
resources needed to implement the program. The National Safety Council (NSC)
regarded BBS as a useful tool but cautions that it is not a "magic
bullet"
for
organizations. As Don Ostrander, NSC Director ofConsulting has stated, "We endorse
any concept that stimulates an organization to make safety and health a priority. But
behavior-based programs are only effective in the long run if companies maintain the
interest and if there's sufficient internal support to let the system
thrive"
(Hans). Thus, it
is unfortunate that the cultural change required for the BBS process may be too long for
some organizations to endure, which results in the discontinuation of this innovative
process.
3.14 MEASUREMENTS
In terms of the measurement of safety performance, the question becomes: what is
measured and how is it measured? Traditionally, safety performance has beenmeasured
to (a) determine benchmarks to sense improvement, (b) determine accountability, (c)
evaluate communication/feedback in the management system, and (d) analyze the costs
(Dennis).
The traditional method ofmeasuring safety performance has been downstream or
after-the-fact accident rates. The OSHA frequency, severity, and total recordable incident
rates have been widely used since the inception ofOSHA in 1970 to measure the safety
performance of an organization. Recently, there has been a great deal ofdiscussion
regarding the relationship between
incident rates and the measurement of safety
performance. Even Heinrich recognized the need to measure the results of accidents
during the 1930s. In Industrial Accident Prevention, Heinrich states, "The most valued
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methods in accident prevention are analogous with the methods for the control ofquality,
cost, and quantity of
production"
(Heinrich 13-16), (O'Brien).
Industry has typically measured safety by one single number
- OSHA
recordables. Recently, Geller contended that this was the wrong standard to be used to
measure safety success. Geller argued that this has been the only indexes that some
companies have used to evaluate their success and for determining promotions and pay
raises. According to Geller, other drawbacks ofusing the incident rate formeasuring
success has been the manipulation of the numbers for company advantage by under
reporting employee injuries and illnesses to make the company look good (Geller).
O'Brien discusses the inadequacies ofresults-orientedmetrics, but at the same
time, argues that downstreammetrics should be used for internal and external safety
measurements such as benchmarking and industry comparisons. He explains the
following:
The focus is on constant improvement of
leading edge indicators that will ultimately
improve the trailing edge indicators.
Lagging indicators that should be used are
OSHA recordable incident rate, severity
rate, and insurance reserves. Leading
indicators should be measuring activities:
safety suggestions, safety meetings, safety
audits, contractormeasurement, housekeeping,
documentation, and management involvement.
Safety performance must be measured in the same
way that other business sectors are measured (1998).
Dan Petersen has also realized the drawbacks ofdownstream indicators to
measure safety success. If incident rates are used, they require statistical validity
consistent with the other quality management systems in the organization. Petersen
advocates replacing traditional measures such as
incident rates, with valid meaningful
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upstream measures. Such as process improvements achieved or via measured
improvements from safety perception surveys (Petersen). Petersen further states that the
incident rates are false benchmarks for organizations. More specifically, insurance
companies have used them to set rates, and organizations have used them internally to
measure safety system effectiveness. Peterson contends that this information is misused
to reward or punishmanagement, determine which organizations are best in safety, set
unrealistic goals, and determines management action or inaction. According to Petersen,
"Results measures nearly always measure only luck and do not diagnose
problems,"
(31)
According to Salazar, other safety professionals have evaluated incident rates in
terms ofqualitymetrics: the measurement of the number ofdefects in the system.
Deming advocates measurement of the system quality and not the quality of results.
Salazar contends that incident rates are an unreliable metric based on chance if there has
been no intervention by management.
Incident rates can be used as sound benchmarks over a span of time for large
companies who have tracked their progress after a program has been implemented (such
as BBS). Incident rates can be "bottom
line"
measurements and therefore can be used to
track long-range trends in the organization. As with BBS, the organization can use
statistically valid incident rates as an indicator on how well the process affects safety
performance (Dial).
As previously indicated, downstream measurements, such as incident rates,
should only be considered for the measurement of long-term results in the safety
management system. The measurement ofupstream or before-the-factmetrics is argued
to be the most effective way to manage the system. Upstream metrics includes safety
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perception surveys, safety audits, critical behavior checklists, and the tracking of safety
activities in organizations.
BST conducted an extensive study of five years of injury data from 73 companies,
drawn from a target population of229 companies that had implemented a BBS process
(Krause, Seymour, & Sloat). Comparisons ofpre and post incident rates across the
sample indicated a significant decrease in incident rates following BBS implementation.
The average ofyears since BBS observations had begun for the companies surveyed was
3.11 years. The average reduction from baseline amounted to 26% in the first year,
increasing to 69% by the fifth year. Tests of internal and external validity were conducted
as part of the study. Limitations of the study voiced concern by the researchers were that
(a) only successful sites (i.e. those that showed incident rate improvement) submitted
data, (b) the researchers did not consider other alternative treatments to explain safety
improvements other than the BBS process, and (c) companies considered for the survey
used the consulting services of a BBS firm.
Research on the upstream measurement of the effectiveness of the BBS process
has been predominantly conducted via perception surveys. The surveys measured the
implementation and sustaining of the BBS process and the relationship ofobserved safe
behaviors and resulting incident rates. BST has since developed a BST Culture Factors
survey that measured statistically validated organizational characteristics that underlie
safety performance. The surveymeasures
organizational factors such as perceived
management support and credibility, teamwork, workgroup relations, organizational
values of safety, safety communication, and safety
performance (Stricoff).
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E. Scott Geller and Jason P. DePasquale conducted research concerning
perception surveys that were administered in twenty different organizations to measure
the interpersonal trust, management support, and employee participation/involvement
with BBS programs. The results indicated five factors that influence the success of a
sustainable program - perceptions that BBS training was effective, trust in management
abilities, accountability for BBS through performance reviews, education in the BBS
process, and tenure with the organization. Organizations thatmade BBS involvement
mandatory saw higher levels of involvement, more trust inmanagement and coworkers,
and satisfaction with BBS training than organizations thatmade it voluntary (DePasquale
and Geller).
In other research studies, Geller, Roberts, and Gilmore administered a 154 item
Safety Culture Survey (SCS) that showed support of the Antecedent -Consequence
model, proving workers "actively
cared"
for the safety of their coworkers. This research
was conducted in companies who had implemented BBS programs. Another study
constructed and validated a 50-item instrument. It was termed theWork Safety Scale
(WSS), and its purpose was to assess five distinct areas necessary to support a BBS
process: (a) job safety, (b) coworker safety, (c) supervisor safety, (d) management safety
practices, and (e) satisfaction with the safety program. The purpose of the instrument was
to show correlation between
workers'
perceptions of safety on the job with variables
related to industrial accident rates. The strongest correlation between employee
compliance and safe behaviors was found to be coworker safety and supervisor safety
(Hayes, Perander, Smecko, and Trask).
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Many research studies have indicated direct relationships between observed safe
behaviors and accident incident rates. For example, BST's implementation of the BBS
process in client firms has indicated that as observed percent safe performance increased,
recordable rates decreased. Likewise their research suggests that as contact rate (the
average number of times permonth that a full-time employee is observed) increased,
recordable rates decreased (Krause).
From the eight sites identified in the report, BST formulated five "Success
Factors"
that were needed to assure successful implementation of the BBS process. These
factors are (a) management support, (b) frequency and quality ofobservations, (c) sharing
data and problem solving, (d) communication, and (e) accountability.
Krause, et al (1991) ofBST advocates that the ". . .most valid method of achieving
sustainable, long-term results is to steer a facility's safety efforts by a variety ofbehavior-
based indicators, injudicious combination to accident
frequency."
(37) Thus, measuring
safe behaviors against a predetermined critical behavior checklist or inventory has been
the preferred upstreammethod of evaluating the effectiveness of the BBS process. The
researchers advocate upstream measures based on the quality improvement cycle: specify
standards, measure compliance, and provide feedback. The standards relate to an
inventory of critical safety-related behaviors and the measurement of compliance
compared to the ratio of safe to unsafe critical behaviors. In this study, charts and reports
provided feedback to employees on the improvement progress of reducing unsafe
behaviors. This analysis ofpersistent unsafe behaviors highlighted management system
issues. According to the researchers, there were five safetymanagement indicators:
accident frequency, frequency ofobservation, percentage of actions that rated as
"safe,"
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safety-related maintenance information, and involvement indicators and surveys. In a
number of informal studies, there was found to be an inverse relationship to these
variables - when observations increased, the frequency of accidents decreased (Krause).
3.15 ADDITIONAL INFORMATION
Behavior-Safety.com is an unbiased website, which provides BBS information
gathered frommany sources. The site's developers try to provide end-users with ways of
reducing lost-time injuries. This includes the analysis ofone's current environment and
the implementation of (proven) performance managementmethods. Over the past four
years, behavior-safety.com has conducted an online surveywith its end-users. The
purpose of this survey was to provide end-users with valuable information needed in
determining whether or not to develop their own BBS program or to implement an
existing BBS process. If a company decides to use an existing process, the information
provided on this website can assist in deciding which BBS program to use. Over the past
four years, there have been over 500 participants in the survey. The following graphs
show the results to survey questions that pertain to this project:








Chart 1 shows the implementation percentage for the BBS programs selected for
this project. Of the three programs, BST has been the most implemented program over
the past four years. New implementation of the DuPont Stop BBS program has steadily
decreased over the past four years, and implementation of the SPS process has fluctuated
between seven and four percent. The chart also shows that these three BBS programs
have been implemented in about 45% of the companies that responded to this survey
(over 500 responders).
Chart 2 shows which industries implemented BBS programs in 2001.
Unsurprisingly, the manufacturing industry implemented the most BBS programs in
2001 . The chemical and petroleum industries were tied for second. From 2002 to 2003,
the insurance industry had the highest percentage of implementation ofBBS programs.
The manufacturing industry slowed down, but it began to grow again in 2004 with over
18 percent of that year's total implementation ofBBS programs.
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Over the past four years, at least 25% of the companies that implemented BBS
programs had 100 to 400 employees on site (www.behavioral-safety.com). The
implementation cost for a site with 100 to 400 employees ranges from $20,000.00 to
$80,000.00 (www.behavioral-safety.com).
Although BBS has been in existence for over 30 years, there are few companies
that have maintained the program for an extended amount of time. 2001 was an important
year in the implementation ofBBS programs. Chart 5 shows that 55% of the companies
that responded to the survey in 2001 had recently implemented a BBS program.
Interestingly, this survey shows that, in 2003 and 2004, there were sites that participated
in this survey that had implemented BBS over 30 years ago. The 2 to 5 year range had a
substantial rate ofparticipation. The 2 to 5 year implementation time frame is a critical
one. This is when companies decide if they are willing to maintain BBS as a part of their
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safety agenda. During this period of time, a company must see good results in their safety
performance. Positive performance will help motivate a company to continue investing in
the BBS program.
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Chart 5 (www.behavior-safety.com)
Chart 6 shows how companies implement BBS programs. In 2001 only 22% of
the companies that participated in this survey implemented the BBS program over the
whole site. From 2002 to 2004 the response was around 70% (www.behavioral-
safety.com).
The main task incorporated within BBS is observation and feedback. Chart 7
identifies the frequency of observations. It is no surprise that most companies required
only one observation per week. It was pointed
out earlier that there is a direct correlation
between an increase in observations and a decrease in incident rate. Based on that
knowledge, it is clearly advantageous for companies to require more than one observation
per week, although one observation per week is an acceptable starting point. Chart 8
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shows that when observations are conducted, over 50% of the time individuals are
observed working or performing a task. In 2001, self-monitoring was conducted 50% of
the time. Each year, observation of a whole workgroup has increased. We may continue
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Chart 7 (www.behavior-safety.com)
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Observation Type
Monitor an Individual
Monitor a whole workgroup
DUse self-monitoring
OA combination of the above
Chart 8 (www.behavior-safety.com)
3.16 TRACKING
All three BBS programs have tracking systems. BST has a proprietary tracking
software that is used to define and track unsafe behaviors and upstream measures. SPS
and DuPont tracking processes are less sophisticated, but they obtain the necessary
results.
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Chart 9 shows companies that use the tracking system provided by the BBS program. In
2004, there is a sharp increase in companies developing and using their own tracking
systems. This means that companies are developing their own lists ofupstream and
downstream results to track. "What gets measured gets
done,"
so it is no surprise that
companies feel that their own tracking software is most effective (see chart 10). With the
proper tracking system in place, employees knowwhat to observe, and they know what is
and is not working within the BBS program. Using a tracking system allows a company
to make good decisions based on factual data. Chart 1 1 clearly shows that the BBS
programs work. Over 80% of the companies that participated in this survey said that their
accidents were reduced (www.behavioral-safety.com).
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Chart 12 (www.behavior-safety.com)
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On the surface, chart 12 is contradictory to chart 1 1. A high number of companies said
that they have seen a reduction in accidents, but not a reduction in their incident rate.
Ironically, ifone's incident rate is high; one can see a reduction in injuries and
subsequently experience substantial reduction in incident rate. Also, many of the
respondents to this survey are in their first year or months in the implementation process.
It may indeed take time before substantial results are seen.
Chart 13 shows the results of the most important aspect, the amount ofemployee
participation. Successful implementation and sustainability of a BBS program, largely
depends on employee participation. The higher the participation, the greater number of
documented observations one will have. The more observations documented the more
profound of a decrease in accidents. With a decrease in accidents comes a decrease in
injury rate. Chart 13 shows that of the 500+ companies that participated, over 15 percent
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One of the objectives here is to determine which BBS program has produced the
best results with clients. The following charts show the average recordable injury rate
reduction each BBS program has produced for key clients. Clients of SPS have shown
great improvement in their recordable injury rates after implementing the BBS program.
Clients have averaged 29% after the first year, and increased to 79% by the
7th
year. As
expected, the higher the company's initial recordable injury rate, the higher the results a
company can expect to .seeduring and after the first year. Companies with 3.0
- 10.0 pre-
BBS recordable injury rates see the greatest results from implementing the SPS program.
The data also proves that as the number ofobservations increase, the recordable injury
rate decreases. SPS does admit that implementing their program alone does not get the
results clients expect. Theymust be willing to redesign their management systems.
Safety Performance Solution's Client Results
Average Recordable Injury Rate Reduction
for SPS Clients Fotowing
mptementation
Chart 14 (www.safetyperformaDce.com)
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Chart 18 (www.safetyperformance.com)
Observation & Feedback




BST clients have seen great results in their recordable injury incident rate after the
implementation of their program. BST clients average 25% improvement over the first
year of implementation. Some clients have even seen as much as 45% improvement
during the first year. These results show that BST's BAPP program works and it is
sustainable. Some of the sites sampled in this survey have experienced major
reorganization, changes in site leadership, ownership, downsizing, or other disruptive
events (www.bstsolutions.com). Even through all of these events, their BAPP initiatives
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survived, and their organizations continue to reap the benefits. One impressive statistic is
that 100% of all the sites that implemented BAPP, 13 years ago, still use the system
today. After five years of implementation, the average rate of improvement in their
clients'
incident rate is 55%, with top performers seeing as much as 72% improvement in
their incident rate (www.bstsolutions.com).
BST believes that their BAPP alone will get improved results in a company's
incident rate. The multiple Baseline/Intervention chart below helps explain this claim.
Combined results from two groups oforganizations starting BAPP observations at
different times show that improvement did not occur until after BAPP observations
began. This chart provides relatively strong evidence of a cause-and-effect relationship,
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Chart 21 (www.bstsolutions.com)
DuPont STOP clients also see good results after the first year. On average, after
the first year, DuPont clients have seen a 26% decrease in their incident rate
(www.dupont.com/stop). Observations are a critical component of the STOP program.
The observation chart below shows that as observations increase, the
clients'
injury rate
decreases. The STOP program focuses on observations by supervisors. Supervisor buy-in
means a company has management buy-in, which then gives the STOP program the
substance and support needed to obtain desirable results. After a five- year period, on
average, STOP sites have experienced a 61% decrease in their injury rate
(www.duponte.com/stop).
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DuPont STOP Client Results
Behavior-Based Safety Changed the 7 YearTrend in the Desired Direction
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Chart 22 (www.dupont.com)
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Chart 23 (www.bstsolutions.com)
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3.17 BBS and Unions
As mentioned earlier, there are some unions that like the BBS process because it
creates a safe working environment for the employees. However, there are several unions
under the AFL-CIO (American Federation ofLabor - Congress of Industrial
Organizations) that do not feel the same way. Behavior-based safety programs weaken
hard-won protections and discourage workers from taking a more active role in the union.
A number ofunions in Canada and the United States have issued policy positions
opposing "blame the
worker"
approaches to health and safety (Lessin). A 1999 policy
resolution, drafted by the AFL-CIO in the U.S., stated,
"These programs and policies have a chilling effect on
workers'
reporting of
symptoms, injuries and illnesses which can leave
workers'
health and safety problems
untreated and underlying hazards uncorrected. Moreover, these programs frequently are
implemented unilaterally by employers, pitting worker against worker and undermining




In order to combat BBS programs, unions are advising theirmembers to do the
following:
1 . Use their health and safety bargaining rights to negotiate against use of
incentive programs;
2. Draft policies and position papers against BBS programs;
3. Communicate to their members (workshops, leaflets, brochures, buttons etc.)
the hazards ofBBS and the real sources of injury and illness thus helping to
dispel myth of"careless worker"; and
4. Press government for improved health and safety laws and enforcement of
existing legislation (Fredrick).
UFCW believes that BBS fails to address the root causes of injuries and illnesses.
UFCW thinks that unionmembers and representatives must demand resources for safety
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programs targeting workplace hazards. UFCW feels that BBS is like other management
proposals and is a bargaining issue (United Food and Commercial Workers).
3.18 Current Trends/Issues
LarryWilson, Vice President and Director of the Occupational Health & Safety
Division ofElectrolab Training Systems, states that there are three obstacles that have to
be addressed before a BBS program can be a success. The three obstacles are 1) The time
it takes to see results, 2) The expense it costs to get the program started and 3) The
conflict between observed at-risk behaviors and rules and regulations developed by the
company (Wilson). When BBS was new, companies were not aware of the pitfalls of
developing such a program. Over the past 10 years, consultants and companies have
become more familiarwith the process ofdeveloping a BBS program, and now they have
a better understanding ofwhat it takes to develop a program. After 20 years ofBBS
development and implementation, it is time to revise and develop bettermethods for
implementing a BBS program.
One of the new issues in BBS is explaining to companies that it will take
approximately three years to develop aWorld Class BBS program (Wilson). Companies
must have patience to see results. One reason why it takes so long to see results is
because of the limited number of trained observers (10 to 15 percent of the workforce)
that companies dedicate to observations. Wilson states that in essence, 10 to 15 minutes
per month is not enough time to see results in a short period of time. In addition, money
will always be an issue. Companies have to make the decision how to best utilize these
resources. A company can save money by developing BBS program in-house. The
money saved can be used to fix existing and new un-safe conditions. The final issue in
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BBS development is the conflict between rule violations observed and bringing
disciplinary action into the process. One will not get a true depiction ofhow his or her
program is progressing if observers are afraid ofdocumenting observed violations that
will get co-workers in trouble.
Wilson states that by integrating new ideas and techniques to the traditional BBS
process, we can reduce or eliminate these drawbacks. The first change thatWilson
suggests is to develop a Pareto Analysis of existing critical behaviors. There is a list of
critical behaviors and critical errors thatmust be performed safely. These items must be
placed on the observation checklist. Some of these tasks include 1) Eyes not on task, 2)
Mind not on task, 3)Moving in the line of fire, and 4) Losing one's traction balance or
grip (Wilson). Wilson also notes that these are critical tasks, but they do not fall under
any rule violation. Observers can observe and document these tasks without the fear of
getting co-workers in trouble.
Next, Wilson states that the new trend is to try to recognize that before an error
occurs, there is at least one human factor that predicates the error. As part ofBBS,
employers are training their employees on the common critical behaviors that are
associated with employees who have gone several years without getting hurt. Wilson
states the following as the critical errors for getting hurt: 1) Rushing, 2) Frustration, 3)
Fatigue, and 4) Complacency. Once employees are educated on these critical errors, they
can make the right decision about their behaviors.
It is crucial that management play a large role in improving the safety culture of
the work environment. For its success, they have to support the BBS program and
communicate their support to the organization. Employees must be trained in the critical
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error path and be encouraged to use the process with every task that they do-not only at
work but off the job also. The change must become away of life. The last new trend in
the BBS process is getting employees to be familiarwith and to understand the
importance ofworking on physical habits. One example is using one's foot to test a load
before he or she tries to pick it up. With practice, these types ofhabits will become
ingrained in memory and become a part of life. This will force a closer look at critical




s approach has been described as a "Values Based
Safety"
(VBS) method
since this concept promoted making safe behavior a value that would endure in the
culture of an organization and not be another program that dwindled away (DuPont). SPS
has taken a more psychological and humanistic approach, and the process has been
referred to as "Actively Caring in a Total Safety
Culture"
(Geller). The BST process has
mostly been described as a behavior-based safety (BBS) method (Krause, Hidley, &
Hodson). Both SPS and DuPont believe that the BBS program must be a core value in the
organization rather than just habitual. All three programs use a form ofoperant
conditioning to modify behavior toward the desired result. BST and DuPont describe this
conditioning as Antecedent-Behavior-Consequence. SPS slightly changed the
terminology and used the term Activator instead ofAntecedent.




behavior for the observable
behaviors. The data collectors are called observers or coaches. DuPont and BST use the
terminology
"at-risk-behavior."
All programs require an assessment of the existing safety
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programs and organizational culture to identify potential barriers and help plan
implementation strategy. The observation record was called the Critical Behavior
Inventory (CBI) by BST, the STOP Audit Checklist by DuPont, and the Critical
Behaviors Checklist (CBC) by SPS. Each program uses a slightly different format.
All programs stress the power and advantages of the BBS process to empower the
rank and file worker. DuPont has developed this concept further into team building and
individual skills development. SPS stresses teamwork but also emphasizes the individual
psychological processes involved with the BBS process. BST offers other organizational
applications based on the BBS process such as Total QualityManagement (TQM),
Statistical Process Control (SPC), and Continuous Process Improvement (CPI). BST
utilizes proprietary datamanagement software to track the results of the BBS data. SPS
offers similar datamanagement software. DuPont, in 1996, created the STOP Audit
Software System (SASS), to enhance data collection and communication of results.
Over the past 20 years, since its inception, the BBS program has become an
important part in the complex task ofproviding a safe working environment for
employees. There have beenmany success stories as well as many failures. The trend for
the future of the BBS program is to go beyond observation and include training on
behaviors and changing the mindset of employees to think about how their behaviors
affect potential injuries and accidents. This change will take a total commitment from
management and employees alike to continue the improvement process ofdeveloping
and implementing aWorld Class BBS program.
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Chapter 4 Methodology
The methodology for this project was qualitative.
1 . The Internet and other literary resources were researched to gain
knowledge about the BBS programs. These resources were also used to
gather results from companies that had implemented the BBS program.
2. Interviews were conducted with representatives from BBS companies 1)
DuPont, a phone interviewwas conducted with a sales representative 2)
SPS, a phone interview was conductedwith a projectmanager and 3)
BST, a phone interview was conducted with amarketing manager. Printed
program information was requested, received, and analyzed to understand
the basics of the programs and to see results that have been produced.
3 . A chart was developed that compared and contrasted the three BBS
programs.
4. ReviewofdatacollectedbyBehavior-Safety.com. An unbiased website
that was developed to give end users valuable information needed in the
decisionmaking process when trying to determine which BBS program to
use or whether BBS is a viable option for their safety program.
5. Client Results - Client results were reviewed to determine the affects BBS
implementation had on a site's incident rates. BST results are from a
project that began in 1994 which consisted ofdata collected from 153
companies that used their program and is listed on their website.
(www.bstsolutions.com). Safety Performance Solutions client results were
collected from 104
clients'
total recordable incident rates over a 10 year
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period. DuPont
clients'
results were collected from over a thousand clients
from around the world for over 30 years.
6. Analysis and conclusion of all data collected.
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Chapter 5.0 Results
The objectives of this study were to (1) identify all of the processes that are
common between the BBS programs, (2) identify all the processes that are different
between the BBS programs, (3) determine if the BBS programs improved the safety
performance in the companies that implemented the processes, and (4) determine which
BBS programs produced the highest rate of improvement in safety performance. The
methods used in this study included (1) researching and analyzing literature found on the
WorldWideWeb, (2) phone interviews with representatives from DuPont, Safety
Performance Solutions, and Behavior Science Technology, (3) case studies ofcompanies
that have implemented one of the three BBS programs. Analysis and conclusion ofdata
was formulated by developing a contrast and comparison chart.
5.1 Program Comparison
The following chart is a side-by-side comparison of the BBS programs. This data
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Chapter 6.0 Analysis and Discussion
BBS, which grew from early research by B.F. Skinner, includes a variety of
processes, programs, strategies, and tactics that apply behavioral psychological principles
to change specific behaviors (Gilmore, Perdue, & Wu). Rather than try to get people to
change viamotivation or attitude, BBS programs successfully "act people into thinking
differently"
(Geller). In other words, they attempt to change behavior first in order to
influence a change in attitude.
The behavior-based safety programs begin by identifying one or more critical
behaviors that need to be changed. Trained observers (BBS consultants) study and record
these behaviors to obtain baseline measurements of their frequency, duration, and rate.
Next, the experts design and institute a program (SPS is site specific where BST and
DuPont is modified generic) to change the behavior in a beneficial
- safer direction. Once
again, observers record the frequency and duration or rate of the target behavior,
comparing the before and aftermeasurements to determine howwell the program has
worked.
Furthermore, these three programs have been used to help injury rates at
numerous industrial sites drop to all-time lows. When one analyzes the data that the BBS
programs provide on their websites, the data proves that there is an improvement in
safety performance. The first year of implementation results
for sites that have
implemented a BST, DuPont, or SPS program, showed a 27% decrease in the total
recordable incident rate (TRIR). (www.bstsolutions.com, www.safetyperformance.com
and www.dupont.com/stop). After five years, the TRIR has improved by an average of 63
%, and, after seven or more years, the average recorded injury rate has improved by 79
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percent (www.bstsolutions.com, www.safetyperformance.com and
www.dupont.com/stop).
BBS is used in thousands of companies worldwide. Organizations such as
Hewlett-Packard, ExxonMobile Chemical, Estee Lauder, Pfizer Pharmaceuticals, L.L.
Bean, and Johnson & Johnson, among others, have implemented BBS at their sites. For
example, Pactiv implemented a BBS approach that led to a 52 % drop in the number of
injuries to hands, wrists, and fingers over a 12-month period (Hicks). Their employees
defined critical safety-related behaviors, put them on a checklist, and then used those lists
during periodic observations of each other's behavior. They coached one another on safe
and risky behaviors. Sometimes, workers were even unaware ofhow they put themselves
at risk. Other times, the method gave them the social support they needed to act more
safely if they thought risky behavior was a more efficient or convenient option. The
company also noted that feedback allowed both the observer and the observee the one
being observed to identify and remove barriers to safe work performance such as
uncomfortable, inconvenient, or ergonomically problematic equipment layout.
The BBS programs take different paths to achieve the same results. BST focuses
on behavior-basedmodification using a systemic approach. One question thatwas asked
during the interviews with the BST, SPS, and DuPont representatives pertained to cost:
"What is the cost of implementing your BBS program for a company with 250
employees?"
Although no specific cost amount was given, BST stated that the average
cost was $60,000.00. DuPont quoted an average cost of $19,000.00, and SPS quoted an
average cost of $40,000.00. These are not exact etched in stone figures. Of the three
programs researched, BST is the most expensive program to implement, and their
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reduction rate numbers were the lowest for the first year and after five years. BST's
program is a standalone program; the BAPP program from BST was not developed to
integrate into a company's management system.
The three programs refer to their processes in three different ways. BST labels its
program behavior-based; SPS refers to its process as a physiological and humanistic
approach, while DuPont refers to its process as values-based safety. Operant conditioning
is used by all three programs. The A-B-C model is used by all three BBS programs. BST
and DuPont define
"A"
as antecedent, and SPS refers to the
"A"
as activator. The




A key to all thee programs is the identification and removal ofbarriers for safe
performance. All three BBS processes are regarded as an enhancement to traditional
safety programs, not a replacement.
There are four disadvantages to BBS programs: 1) the programs can be perceived
as putting the responsibility for safety on the employees and not the management (Geller,
E. S., www.safetyperformance.com/pitfall.html). However, managers have several
crucial functions in behavior-based safety. They support and foster ongoing wage-roll
inputs, integrate supervisors into the effort, and allocate resources to remedy barriers
identified by the behavior-based safety effort. 2) BBS is not a substitute for engineering
controls (Mitchell). 3) In some cases, there is a long length of time and a tremendous
amount of resources that are needed to implement a BBS program and see results.
Behavior-based programs are only effective in the long run if companies maintain the
interest and if there is sufficient internal support to let the system thrive. The cultural
change required for the process may be too long for some organizations to endure, so
Herbert Byrd 60 11/21/2007
they give up and return to their previous safety framework. Once this happens, all
progress is lost. 4) The results seen using BBS do not factor in influences of other
programs thatmay have influenced impacted the results. The implementation ofother
programs and training can influence safety performance, but none of the BBS programs
capture this factor.
BST and SPS have conducted numerous studies to determine the factors that
influence the outcome of the BBS program. BST developed a Culture Factor survey that
measured the organizational characteristics that affected the safety performance. The
surveymeasured six factors: 1) perceived management support and credibility, 2)
teamwork, 3) working group relations, 4) organizational values of safety, 5) safety
communication, and 6) discussion of safety performance. SPS has also developed a
perception survey. Their survey focuses on five influences that affect a sustainable
program: 1) perception that the BBS training was effective, 2) trust inmanagement's
abilities, 3) accountability for BBS through performance reviews, 4) education in the
BBS process, and 5) tenure with the organization.
Behaviorsafety.com conducted a four year survey ofcompanies that have
implemented BBS programs and have accessed their website. The survey was designed to
assist companies interested in implementing a BBS program. The results would help
enable a company to determine whether they should develop their own program or use a
consulting company. The results were interesting; on the website, they highlighted the
differences and similarities between the BBS programs. Over the span of the last four
years, BST has been the BBS program that has been implemented more often.
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In 2001, the manufacturing industry had the highest number ofBBS programs
implemented. Insurance and the wood industry have seen the highest increase over the
duration of the survey (www.behavior-safety.com). According to the data collected by
behaviorsafety.com, companies with 100-400 employees had the highest implementation
rate out ofall of the companies surveyed. The implementation cost for companies of the
100-400 employee size ranged from $20,000 to $80,000 (www.behavior-safety.com).
33% of the companies that responded to the survey have had their BBS programs in place
for a year or less (www.behavior-safety.com). Also, chart 5 shows that the longevity of
the program is increasing. In 2004, 2% of the companies that responded to the survey
have had a BBS in place for 30 years ormore (www.behavior-safety.com). Companies
also had a tendency to implement the BBS program over their whole site and not just one
area (www.behavior-safety.com).
A key to the BBS program is observation. According to chart 7, one observation
per week appears to be the typical requirement. The second statistic showed companies
conducting at least one observation per day. The reason observations are crucial is
because, as the number ofobservations increase, the incident rate decreases. Chart 13
shows that, whether required or voluntary, most companies have somewhere between 91
- 100% participation from employees. When companies require an observation weekly or
daily, they improve their chances of the BBS program resulting in positive findings.
Chart 8 offers information about the type ofobservations conducted. The monitoring of
an individual is most often the type ofobservation conducted. When observing one
person, it is easier to see all critical behaviors and give constructive feedback to the
person being observed.
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The data also shows that there is an increase in companies implementing their
own tracking system. The reason for this trend appears to be that companies are
establishing industry and site specific performance indicators to track. They are looking
at upstream and downstream indicators that are in line with company goals. Perhaps the
tracking systems of the three evaluated BBS programs focus on only a few indicators and
are not committed to the client's performance indicators. Obviously, a high number of
companies feel that their tracking system is effective.
Accident-rate reduction is the main goal of the BBS program. The behavioral-
safety.com survey shows that over 80% of the respondents have seen an improvement in
their injury rate. Over 20% of the respondents have seen improved results after one
month, but on average, a company can expect better results in a 12 to 24 month period
(www.behavior-safety.com). SPS clients on average see a 29% improvement after the
first year and 72 % after the fifth year (www.safetysolutions.com). BST clients have
generally seen a 25% improvement after one year and a 55% over a
five- year period
(www.bst.com). DuPont clients have seen a 26% average improvement in their incident
rate after the first years and a 61% improvement after five years
(www.DuPont.com/stop).
BST and SPS clients agree that the BBS program should focus more on changing
behaviors than on changing attitudes. However, BST clients think attitudes should be
more of the focus of a BBS program (www.behavior-safety.com). Clients also differed in
their interpretation of the definition ofBBS. BST clients think that BBS is an intervention
approach for increasing safe behaviors (www.behavior-safety.com). DuPont clients think
of the BBS program as an observation and feedback process, and SPS defines the BBS
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program as a tool for managing safety (www.behavior-safety.com). The survey also
shows that downstream indicators are the key factor used to determine whether a BBS
program is successful (www.behavior-safety.com). Accordingly, if the injury rates
decrease, then the BBS program is a success (behavior-safety.com).
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Chapter 7.0 Conclusion
The implementation ofBBS programs has resulted in dramatic reductions in the
number of lost time and minor injuries that companies have experienced within the last
30 years. In this project, there is a vast amount of information, which may answer
specific questions about behavioral safety. The results and information identified in this
project are tools a company could find beneficial if they are interested in implementing a
BBS program. The results and information identified in this project can also be used to
assist a company in determining if it should try to develop its own program or hire a
consultant to assist in the development and implementation process.
This project shows the improvements a company can expect to achieve in its
safety performance by implementing any one of the BBS programs researched. The data
represented here shows that one can take different paths to get similar results. The results
one can expect after one year differ by a maximum of four percentage points. Companies
on average (results from first year results from all three BBS programs) can expect to see
a 27% improvement in their TRIR by implementing one of the BBS programs researched.
After five years, one can expect at least a 50% increase in injury rate. What this tells us is
that just by implementing a BBS program, safety rates will improve. Thereafter,
companies must focus on sustaining the program by incorporating it into the
organizational culture and management system.
The data also supports the objective of this project. Even though the programs are
somewhat different, and they are eachmarketed as promising the best results, the results
are basically the same, and no program is profoundly better than the others. There seems
to be a Hawthorne effect, the phenomenon which is thought to occur when people
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observed during a research study temporarily change their behavior or performance
(behaviorsafety.com). Since companies and their employees are focusing on improving
safety they see an increase in the safety performance. It is surprising that it does not
matter which program you implement you will see on average the same percentage of
improvement in your safety program. The percentage of improvement is roughly the
same after one year, five years ormore than seven years on implementation. I thought
and expected to see one program to be much more effective than the others, but this did
not happen. If the goal is to reduce the injury rate, then any one of these programs will
suffice.
The use of frequency rates, severity rates, worker compensation costs, and other
downstream safety measurements should be used if these indicators are properly
interpreted and used together with upstream indicators such as behavior data. There is a
strong relationship between the percentage of observations and the incident rates.
Certainly, more data is needed to further study the intricate relationship between safe
behaviors and incident rates. For practical purposes, some BBS systems, such as the BST
approach, made it easier to track this information with their software thanwith the SPS
system.
7.1 Opportunities for Further Study
Based on the results of this research, recommendations for further exploration and
evaluation are as follows:
1 . Evaluate the effectiveness of the BBS program changing the culture of a
company. BBS programs are effective when implemented correctly, but does
it change the culture of the company? Do employees complete BBS related
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tasks because they are required or is driven by a person or committee? When
the BBS program is driven, it is successful in reducing accidents. Research
should be conducted to determine the effects of dismantling the committee
after a few years or when the person who drove the implementation of the
program is no longer around. Do employees continue to observe each other
and give feedback because that is part of the culture, or do employees go back
to the old safety culture?
2. Documenting observations and giving feed back is an important part of the
changing behaviors feedback. How would adding visual aids to the work area
and as part of safety meetings affect changing behaviors?What would the
results be if a picture or video was taken that showed employees performing
unsafe behaviors? A trustwould have to be established that the pictures or
video were used for training purposes and not as a disciplinary tool.
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